Abstract: Do tort claims, or the fear of them, result in the adoption of practices aimed at protecting against tortious liability? Legislators, courts, and legal scholars often seem to think so, but is there empirical evidence to support this assumption? This article provides an answer to this question for the field of medical practice. An analysis of empirical studies on defensive medicine raises doubts as to whether the assumption holds true. The findings indicate that the empirical evidence is weak and that, if there is a concern about defensive practices, it seems to exist primarily in physicians' minds. The results contribute to a better understanding of how tort law works, what effects it has on behaviour, and whether legal actors, especially at the intersection of law and medicine, should give credence to the defensive practices concern.
I Introduction
A Context: on the defensive practices concern in general The fear of tort liability may cause a wide variety of actors -volunteers, the police, firemen, physicians et cetera -to change their behaviour, care levels, or beliefs. As will be demonstrated below, the defensive practices concern that arises from this phenomenon is frequently used by legislators and courts to advocate protection against tortious liability, sometimes even immunity.
Protection against tortious liability can be observed at the level of fault and at the level of damages. Damages caps and limits on the circle of beneficiaries able to claim damages are examples of liability protection at the damages level. As regards liability protection at the fault stage, De Geest has found that, while full immunity is uncommon, many jurisdictions have gross negligence provisions to protect, for example, judges against tortious liability, including Belgium (clear violation of rules), France (faute lourde), Italy (gross negligence, but immunity for interpretation of the law and evaluation of facts) and Japan (obvious errors); in the US, there is full immunity regarding the performance of judicial tasks. 1 In the US, statutes and case law also protect the police (only liable if they 'violate clearly established statutory or constitutional rights of which a reasonable person would have known'), 2 firefighters (protection for actions and decisions that do not qualify as gross negligence), 3 and volunteers (protection, although the type and extent of protection varies by state and statute). 4 Similar protection can be observed in various European countries. Tort liability protection is applied to agencies that regulate and supervise the financial markets, 5 children, 6 judges, company directors, employees, and various others. 6 In the Netherlands, parents are liable for their children's actions and inactions until the child is 14 years old: see art 6:169 Dutch Civil Code (Burgerlijk Wetboek). If children are 14 years or older, fault liability applies, although parents can be liable as well if they were at fault and the child was 14 or 15 years old at the time of the wrong. In Belgium and France, the parents can be held liable for torts their children committed. There, the legislator shifted the burden of proof to the parents, entailing that they have to prove they could not have prevented the wrong: see art 1384 Belgium Civil Code (Burgerlijk Wetboek/Code Civil) and art 1384 French Civil Code (Code Civil).
A variety of arguments have been used in favour of protection from tortious liability. Arguments include the weak position of one of the parties (eg children), legal certainty (eg limiting the circle of beneficiaries), and consistency with other jurisdictions (eg liability for regulators of the financial markets).
7 Another important reason that is often mentioned to justify tort liability protection concerns the possible detrimental effects that tort liability can have on the behaviour of individuals and organisations. 8 For example, it has been claimed that liability has or would have a chilling effect on financial regulators, implying that regulators would spend time and resources at preventing or reducing liability. 9 This was also one of the reasons to introduce tort liability protection in the 2012 legislation for financial regulators (that is, the so-called AFM, DNB) in the Netherlands.
10 A similar reasoning can be found in the UK.
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Not only legislators, but also courts have used the defensive practices concern to justify their decisions. For example, in England the House of Lords stated that liability might lead the police to execute their tasks with a detrimentally defensive frame of mind in a case where the plaintiff claimed damages from the police. In this case, the plaintiff argued that the police should have apprehended the suspect of her 20-year-old daughter who was attacked and murdered, because the suspect was already suspected of murders and attempted murders against similar victims and in similar circumstances. The plaintiff's claim was ultimately rejected on the basis (inter alia) that it would not be fair, just and reasonable to recognise a duty of care in respect of the police's investigation of crime ('investigative immunity').
12 In a different case, a suspect filed a claim because he was held without bail for 22 days after the prosecution learned that the suspect's semen sample did not match the one found on the victim. The court again rejected the suspect's claim, stating that the imposition of a duty of care would lead to defensive practices and that the prosecution would be 'constantly enmeshed in an avalanche of interlocutory civil proceedings and civil trials'. 13 In contrast, the defensive practices concern was not considered as a decisive or even valid argument in several other instances. For example, in a case where the firemen deliberately turned off the sprinklers during a fire, the court held that liability is unlikely to influence the split second decisions firemen have to make.
14 In general, the role of welfare considerations depends on the country as well as on the type of court: the role has been found to be minor at courts of first instance and intermediate appellate levels compared to courts at the ultimate appellate level.
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Even though there is a widespread belief within the legal community that tort liability causes individuals and organisations to display behaviour that is aimed at reducing or preventing liability rather than what they normally do or should do (for example, volunteer work, police work, fire extinguishing, treating patients), some have argued that the claim that tort law exposure actually has such detrimental effects is not supported by empirical evidence. 16 Although interesting, the problem with such claims is that the evidence the authors refer to is always selective: it only contains an extremely small proportion of the empirical studies that are available, if they refer to any empirical studies at all, and methodological constraints of the studies are not discussed, at least not in doctrinal debates.
B Research question
This article analyses the defensive practices concern. Here, the defensive practices concern is defined as the concern that tort liability exposure results in adopting different practices aimed at preventing tort liability or at protecting oneself against it (hereafter: 'defensive practices hypothesis' or 'defensive practices concern'). The effect of defensive practices can be desirable to a certain This article seeks to remedy the current lack of knowledge in the legal field, amongst legal scholars in particular, regarding the possible detrimental impact of liability on behaviour. It seeks to answer the question whether empirical research supports the concern that a tort claim, or the fear of one, results in adopting practices aimed at protecting oneself against tort liability. This article focuses on the medical field and, consequently, on empirical studies on medical malpractice. Medical malpractice has been considered a societal problem in various jurisdictions. 17 The fact that researchers have produced a relatively large number of empirical studies on this topic 18 allows for evaluating whether the outcomes of these studies point into a similar direction and, if not, whether differences in outcomes are the results of methodological issues.
The insights presented in this article are relevant for several reasons. A systematic review of empirical defensive medicine studies contributes to a better understanding of whether tort liability has an effect on physicians' views and actions. This is not only relevant for the medical field, but also for policy makers, courts and tort law in general, considering the lack of knowledge amongst legal scholars and policymakers regarding whether tort law impacts on behaviour. Furthermore, a discussion of the methodology deployed in the various studies helps identifying how differently defensive practices can be defined, tested, and analysed. Such insights are helpful in determining which defensive medicine studies are of the best quality, which is of importance to researchers and policy makers who evaluate existing research or aim to test the defensive practices concern.
C Approach
The conclusions are based on an assessment of empirical studies that examine the relationship between medical malpractice liability and defensive practices. Scanning reviews for empirical defensive medicine studies 19 and an additional search 20 resulted in the empirical studies that are referred to in the rest of this article. As it turns out, the majority of the defensive medicine studies are conducted in the US, partly because in the US more databases are available for research purposes. 21 In this article, the US serves as an interesting point of reference. If an effect of tort liability were to be expected somewhere, it would be in the US, since the US is often perceived to be more litigious compared to most other countries. Conversely, if no or very small effects are observed in the US, it seems improbable that stronger effects would be found in other countries or jurisdictions.
This article will not address the statistical techniques used in empirical defensive medicine studies. One encounters a variety of statistical techniques deployed by defensive medicine researchers, 22 ranging from fixed-effects regression models to hierarchical (multi-level) models to techniques that include instrumental variables. The type of statistical analysis may influence whether a researcher finds an effect. For instance, it is not certain whether liability effects increase or decrease over time. 20 Recent studies were identified through content alerts in combination with reference tracking of these and previous studies. 21 See eg the National Practitioner Data Bank (NPDB), which in 2013 reported that it contained all medical liability payments made on behalf of physicians, <http://www.ama-assn.org/ama/pub/ physician-resources/legal-topics/business-management-topics/national-practitioner-data-bank. page> (accessed 15 February 2013. The NPDB can nowadays be used if one agrees to a Data Use Agreement, see <http://www.npdb.hrsa.gov/resources/publicData.jsp>).
22 Zeiler/Hardcastle (fn 19).
23 Fixed-effect models may not adequately capture such time effects, which may result in inaccurate results because they are confounded by time effects. Random-effects models can be a
Should Physicians be Afraid of Tort Claims? variation in techniques used in studies that estimate the impact of caps on malpractice premiums, claim that it is difficult to determine whether studies that find effects are better or superior from a methodological perspective than studies that do not observe an effect. 24 One methodological flaw can already produce inaccurate results, while most studies that examine the impact of tort reforms on malpractice premiums contain one or more flaws. 25 Consequently, it is often difficult to evaluate a statistical technique, even though the decision to choose a certain technique can impact on the results.
This article is structured as follows. It starts with a discussion of the results of empirical defensive medicine studies (section II). Because the results are mixed, the analysis continues with a breakdown of the methodologies deployed in the various studies in order to narrow down the results (section III). The article concludes by answering the research question: should physicians fear tort liability (section IV)?
II Mixed results
Eisenberg (2013) and Zeiler and Hardcastle (2013) collected, compared, and evaluated several empirical studies, some of which relate to defensive medicine. 26 The Eisenberg publication concludes that empirical studies frequently find that particularly damage caps reduce malpractice insurance premiums. Zeiler and Hardcastle (2013), after a systematic analysis of 197 studies, find that only 49 results (25%) support the claim that tort reforms result in lower malpractice insurance premiums. 27 Research has also examined the effect of tort reforms on patient safety (no effect), on the financial situation of hospitals (no effect), on health care spending (no or small effects), and on the number lawsuits and the damages that are awarded in those lawsuits (effects found in most studies). 28 effect of liability on physicians' practices provide mixed results: some studies that used tort reforms as a measure of the extent of liability risk (hereafter: measure of liability risk) find an effect of the reform on what physicians do, while most studies that used insurance premiums as a measure of malpractice pressure tend to find no relationship between malpractice premiums and claims. 29 Mixed results have also been found for the effect of tort reforms on physician supply (that is, the number of physicians, where physicians locate, or the number of physicians that relocate). 30 While some studies do not find that tort reform impacts on the number of physicians, other studies that used physician supply as measure of defensive medicine report relatively small effects (for example, the introduction of a tort reform associated with a 2% to 6% increase of the number of physicians).
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A recent publication in the New England Journal of Medicine examined the effect of US tort reforms on physician services for elderly patients (Medicare patients) in cases of emergency care. In this research, physician services were measured by means of changes in the use of computed tomography (CT) or magnetic resonance imaging (MRI), per-visit emergency department charges, and the rate of hospital admissions. 32 After comparing states that adopted a tort reform with neighbouring states that did not, the study finds that although 'there was a small reduction in charges in one of the three states (Georgia), our results in aggregate suggest that these strongly protective laws caused little (if any) change in practice intensity'. 33 Additionally, recent studies confirm that damage caps reduce both claim rates and payout per claim. examine whether these risks have an effect on physicians' behaviour. These studies also show mixed results as to whether liability results in defensive medicine (Table 1) . Based on these studies, the general impression is that the results are mixed, that effects are more often found in survey research than in actual practice research (that is, research that is based on files or existing databases), and that the effects that are found seem to be larger in survey research than in actual practice research.
III Making sense of the results
In an attempt to disentangle the results and to understand whether defensive medicine exists, the designs of the studies and the measures that were used were further inspected. It will be analysed whether the methodologically superior research designs provide evidence of the existence of defensive medicine.
A Measures used in empirical studies
Empirical research has used various measures to test whether tort liability has an effect on physician behaviour. Studies generally distinguish between negative defensive medicine and positive defensive medicine. 56 Negative defensive medicine concerns situations where physicians no longer perform risky (but desirable) operations due to liability concerns, refer risky patients to other doctors, or stop seeing certain patients. Negative defensive medicine is therefore about the avoidance of certain medical procedures or interventions. Positive defensive medicine means that physicians take better care as a result of liability, for example by ordering more tests to prevent liability ('assurance'). Some level of avoidance and assurance behaviour is acceptable and can even be desirable. It is over-deterrence that is undesirable.
Certain measures stand out as popular measures to collect evidence for defensive medicine (that is, the dependent variable). A first popular measure of defensive medicine is physician supply. 57 The idea behind choosing physician supply as a measure of defensive medicine is that it is a sign that tort liability has detrimental effects on physicians if they decide to start practising in 'liabilityfriendly' states, take early retirement, or if they relocate after they have been confronted with a claim or held liable, or where the probability of being confronted with a claim increases. However, physician supply also may not be a very reliable measure. Studies that adopted physician supply as a measure of defensive medicine have been criticised for that fact that changes in physician supply are not accurately reported in databases, and that trainees are not included in the databases, even though trainees are an important part of the physician population. 58 Moreover, a drop in the number of physicians could be seen as a type of defensive medicine, but relocation is only one of the possible changes liability can have on a physician. Moving because of liability concerns seems a drastic measure for physicians, particularly if the physician has a family and social life in the area where he or she works. It does therefore not surprise that studies that use physician supply generally find no or small effects.
A second measure that is commonly used is physician services. Studies that use this measure test whether physicians make different medical decisions (for example, ordering different tests, following different procedures) after they have been confronted with a legal claim or when they have a higher probability of having a legal claim filed against them. Physician services can be used to test either positive defensive medicine or negative defensive medicine, but are often used to test the former. The study used ordering more tests than medically indicated, prescribing more medications than medically indicated, referring to specialists in unnecessary circumstances, and suggesting invasive procedures against professional judgment as assurance measures (positive defensive medicine). The study used avoiding conducting certain procedures/interventions and avoiding caring for high-risk patients as measures for avoidance behaviour (negative defensive medicine) seem to be the measure that comes closest to what defensive medicine is about. Using physician services as a defensive practices measure is appealing, because it is a direct measure of the core activity of physicians: providing health care to patients. Consequently, the measure has more appeal than, for example, physician supply, which seems to be less closely related to providing health care to patients. An examination of which independent variables are used in defensive medicine research reveals that tort reforms are a popular measure to analyse whether liability has an effect on physicians' behaviour. The rationale behind selecting tort reforms as a measure of liability risk is that comparing different liability regimes allows researchers to seek whether these differences are associated with changes in outcome by reference to measures such as physician supply 64 and the types of procedures that physicians perform or the tests they order. 65 A commonly used research technique is the 'difference-in-differences' approach whereby states in the US with and without liability protection (for example, damage caps) are compared, and a comparison is made between before and after the enactment of the tort reform.
The introduction of damages caps, where the damages are capped at a maximum amount, is the tort reform that is most frequently used in research. 66 Other tort reforms that have been subject of investigation in a defensive medicine context are the joint and several liability rule (JSL, indicating that each defendant is liable for the entire amount of claimant's damages), and the collateral source rule reforms (that is, the rule that prohibits the admission of evidence that the plaintiff has sought or received compensation from someone other than the defendant). 67 Studies less frequently have tested other reforms, such as split recovery (requiring plaintiffs to split a part of their punitive damages awards with the general public), 68 and the introduction of no-fault victims' compensation funds. 69 There are also studies that have grouped together various types of damages caps, 70 but this prevents testing which has the largest effect. 71 Tort reforms can be a robust measure of liability risk when used in differencein-differences research. 72 Empirical studies that have used tort reforms as a measure systematically demonstrate that tort reforms have no or little effect on physician behaviour. This finding applies to essentially all outcome measures (dependent variables). Consequently, the evidence as to whether tort reforms impact on physician behaviour is weak at best.
Malpractice insurance premiums have also been used as an independent variable. The underlying assumption of using malpractice insurance premiums as an independent variable is that insurance premiums reflect malpractice risk. However, it has been claimed, and sometimes found, that the relationship between insurance premiums and malpractice claims is weak, 73 that the increase in medical insurance premiums is higher than the increase in liability payouts by insurers, 74 and that the increase in malpractice payments is not the driving force behind increases of malpractice insurance premiums. 75 This makes it the use of medical insurance premiums as a dependent variable questionable.
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B Self-reporting versus actual practice research
Studies have also analysed the effect of liability on self-reported physicians' professional responses other than the services they actually offer to their patients. Such responses, which are generally measured by means of a questionnaire, include stopping seeing certain patients, considering early retirement, limiting the scope of their practices, dissatisfaction with their profession, an increase of 72 A limitation is that statistical techniques related to difference-in-differences approaches often have validity concerns because they may lead to overestimation of significance levels: see ibid, 28; Eisenberg (fn 19). Results of a National Survey of Dentists (1995) 126 Journal of the American Dental Association (JADA) 1045 (identifying a number of factors that influence dentists' insurance premiums, including the number of previous complaints or claims, whether dentists owned their practice, the number of lawyers in the area/state, and the extent of water fluoridation). 76 Studies that use malpractice insurance premiums as a dependent variable suffer from the fact that what caused the tort reform may also have caused the increase or decrease of malpractice premiums (spuriousness), see Eisenberg (fn 19) 16 (also claiming that a study that takes this into account did not find an effect). stress, devoting less time to routine visits, and discouraging their children from entering medicine. 77 While these studies often find that liability risk has an effect on physicians' professional reactions, a problem with survey research is that the inquiry is aimed at measuring perceptions (that is, the perception of whether physicians practice defensive medicine as a result of liability risk), and that what people say often deviates from what they do, particularly when it concerns accounts of mental processes. 78 Evidence for this discrepancy has repeatedly been found in a medical malpractice context. For example, , who collected and compared survey data and real life information, found that only 3 % of specialists had actually restricted their practice during a certain period, while 43 % of the specialists said they did. 79 Similarly, the famous Harvard Medical Study revealed that the overall perceived risk of being sued in a given year was approximately three times the actual risk of being sued. 80 Additionally, the study found that, even though physicians believed they practiced defensive medicine, they did not report long-term changes in their practice patterns as a result of a specific suit, 81 which could imply that physicians may attribute a perceived threat to liability risk while it actually has other causes (for example, increased expectations from society with respect to what physicians are capable of or less willingness of the society to accept a medical error). More recent actual practice research compared their outcomes with previous survey results and also reported striking differences. 82 Other limitations of physician surveys are that physicians who have experienced a claim may be more likely to respond or participate in a study, 83 or may overstate malpractice threats or have other misperceptions about the risks of malpractice claims. 84 Physicians may also respond to survey questions with politically correct answers, or respond to survey questions in a socially desirable way -for the public -by explaining their actions and motives based on purely clinical grounds. 85 This makes physician surveys unreliable for accurately measuring defensive medicine.
The validity concerns that come with self-reporting may explain why survey research shows more and larger effects than research that analyses files or existing databases (actual practice research). 86 Actual practice research rarely finds statistically significant effects, even if research is based on a large number of observations (for example, over 10,000 files). If such studies do find an effect, this is generally small. This trend particularly applies to more recent studies. For instance, Yang et al (2008) found no effects of malpractice premiums on physician supply, while Dubay et al (1999 and found small effects of higher malpractice premiums on the increase in the incidence of late prenatal care, on the total number of prenatal care visits (lower) and on C-sections and infant health. 87 In contrast, a Reed et al (2008) survey found that physicians with higher levels on the Malpractice Fear Scale were more likely to report changes in their teaching behaviour due to malpractice fear than physicians with lower scores (rho = 0.38, p < .001). 88 Additionally, , surveying sued and nonsued physicians, found that stress was increased among physicians with cases pending or multiple previous suits. 89 However, database accuracy can be an issue in actual practice research. The National Practitioner Data Bank (NPDB), which is frequently used in medical malpractice research, has been said to be incomplete, for example because hospitals shield claims from the database. 90 More generally, it has been argued that datasets can lack important data, for example information about previous lawsuits against physicians, 91 data on self-insured physicians (especially in large hospitals), 92 or information on physicians' awareness of tort reforms. 93 Doubts may be raised regarding studies that rely on information from such databases, but is not known whether this concern affects existing results.
C Causal explanations
The inability to conduct real-life experiments imposes limitations on the making of causal inferences. 94 It is important to take these into consideration when evaluating existing empirical research. The most problematic studies, at least from a causality point of view, are studies that lack a comparison group. For example, one study asked urologists in the US about the impact of the current medical malpractice environment. 95 Respondents indicated that they were considering referring difficult cases (58%), limiting their practice's scope (60%), relocating to a different state (41%), and leaving the practice of medicine (41%). The problem here is that it may be that respondents in a comparison group (for example, physicians who never suffer from liability) would report similar percentages.
A relationship (correlation) can only be considered causal if there is a clear temporal order between the measures (variables) that are used and if the relationship is not spurious. Several studies lack a clear temporal order, which casts doubts on whether defensive medicine is the result of legal claims or whether legal claims are the result of defensive medicine. For example, one study found that patients who were treated by physicians with a malpractice history compared to physicians with no or less malpractice history were more likely to complain because they felt rushed, never received explanations for tests, or felt ignored. 96 Intuitively, one might ascribe these effects to liability, but the explanation can go both ways. Legal claims may impact on how physicians perceive their patients and cause them to communicate less openly with them, but it could also be that poor communication causes patients to file claims against their physician, or that physicians who make their patients feel rushed are more likely to be involved in a malpractice claim than physicians who do not rush their patients or do so to a lesser extent. Additionally, spurious relationships is sometimes an issue in existing studies. 97 A real life example of spuriousness is the relationship between doctor visits and death. In this case, there is a relationship, but it is not causal (that is, people do not die because of a doctor visit). Instead, illnesses explain both the number of doctor visits and the number of patients that decease. People who are ill visit the doctor more often and are more likely to die. Spuriousness in a defensive medicine context entails that a study cannot rule out that both defensive medicine and liability result from a third event or circumstance. 98 Increased societal demands regarding the appropriate level of care could be a factor in medical malpractice research similar to illness in the real life example. Societal demands may explain why patients file claims as well as why physicians are or have become careful practising medicine. Similarly, technological advances may make it easier to diagnose and identify physicians' mistakes as well as making it easier to establish and prove a legal claim, and consequently holding physicians liable. Correspondingly, a better review of physicians' activities may result in fewer claims and in physicians being less concerned with liability. Clearer guidelines on how to treat patients may make it easier to determine liability and may cause more physicians to order more tests or different tests.
One study in particular illustrates how a common cause may contaminate the relationship between tort liability and defensive medicine because both the cause (that is, tort liability) and the effect (namely, defensive medicine) are the result of a third variable (the common cause). The study examined whether physicians' fear of litigation was associated with defensive practices. 99 It was found that there exists a relationship between the fear of malpractice litigation and defensive practice. Additionally, the findings revealed that stress from uncertainty correlated both with fear of malpractice litigation and with defensive practices. This result suggests that stress from uncertainty may be a common cause of both malpractice fear and defensive medicine, which becomes a problem if the physicians who experienced a malpractice claim initially differ in stress levels than physicians who did not experience a malpractice claim. Since spurious relationships are difficult to avoid in non-randomised trials, most studies find correlations (that is, that effects that do not necessarily have to be causal) rather than causal relationships. Randomised trials are preferred when testing causal relationships, because they allow researchers to randomly assign subjects (for example, physicians) to groups (such as a group where the subjects experience a malpractice claim and a group where they do not experience such a claim). Randomisation is the best available strategy to rule out initial differences between the groups that are tested. As a result, differences between the groups will be attributable to the intervention (for example, being exposed to a malpractice claim). However, randomised trials are extremely difficult to conduct in a real-life setting. For example, it is impossible (or highly unethical) to randomly assign physicians to groups where they will or will not be exposed to a malpractice claim.
The difficulty to establish a causal relationship in non-randomised settings explains why many studies use tort reforms as a measure of liability risk. It is difficult to come up with events or circumstances that could confound the relationship between liability (that is, tort reforms) and defensive practices.
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This makes tort reforms a seemingly robust measure of liability risk. The idea here is that comparing, for example, physician supply before and after a tort reform (for example, the introduction of damage caps), and/ or comparing physician supply in US states with and without liability protection provides an indication of whether a certain liability regime impacts on the number of physicians.
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D Synthesis
Only selecting actual practice research that includes a control group and that measures either the effect of tort reforms on physician services or the effect of claims history (that is, individual physicians' involvement in malpractice claims) on physician services results in a limited number studies that remain. The outcomes of these studies suggest that the evidence for defensive medicine ulators.
107 Studies in those fields have also shown small or no effects resulting from tortious liability. 108 An interesting observation is that survey research does tend to produce evidence of the practice of defensive medicine. This suggests that defensive medicine merely or predominantly exists in the minds of people. Consequently, the belief physicians have with respect to medical malpractice is not necessarily related to the actual number of claims or the actual malpractice risk. This suggests there may not be a need to call for legal reforms, at least not to tackle defensive medicine issues. Perhaps it would be more meaningful to look into possibilities to change physicians' perceptions about tort liability exposure and its effects. Should Physicians be Afraid of Tort Claims?
